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SHAVANO VALLEY WATERSHED 
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WATERSHED PLAN AND ENVIRONMENTAL ASSESSMENT 


ABSTRACT 


This dociiment describes the forraulation, irnplanentation, and effects of a 
local- federal cost-shared project to solve problems related to flooding 
within the Shavano Valley Watershed and downstream. These problems 
include private and public damages, hazard to life, risk to health and 
pollution. Various structural and nonstructural systems were investigate! 
formulating alternative plans including a no-action plan. The total 
project cost is $2,914,000, including $2,892,000 PL-566 funds and $22,000 
local funds. The annualized net benefit is $143,300 with a benefit/cost 
ratio of 1,53:1 .00. No adverse environmental effects are expected. This 
document fulfills requirements of the National Environmental Policy Act, 
the Water Resources Council Principles and Guidelines for Water and 
Related Land Resources Planning, am the Soil Conservation Service 
National Watersheds Manual. It also serves as a basis for authorization 
of Ptiblic Law 83-566 funding. 

Prepared under the authority of the Watershed Protection and Flood 
Prevention Act, Public Law 83-566, as amended (16 USC, 1001-1008) an' 
in accordance ^th Section 102(2) (c) of the National Environmental 
Policy Act of 1969, Public Law 91-190, as amended (42 USC 4321 et 
seq). 

Prepared by; 

Shavano Soil Conservation District 
% Lester Jones, President 
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Olathe, CO 81425 

Board of Cooiniss loners - Montrose County 
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Montrose, 00 81A01 

Uncorapahgre Water Users Association 
% Jim Gretts, President 
60042 Carnation Road 
Olathe, 00 81425 
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United States Department of Agriculture 
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WATERSHED AGREEMENT 


between the 

Shavano Soil Conservation District 
(Referred to herein as SSCD) 

Board of Oonniissioners - Montrose Comty 
(Referred to herein as CC) 

Uncompahgre Water User's Association 
(Referred to herein as IMJA) 

Colorado State Soil Conservation Board 
(Referred to herein as CSSCB) 

(SSCD, CC, IMJA, and CSSCB referred to herein 
jointly as the sponsors) 

and tlie 

Soil Conservation Service 
United States Department of Agriculture 
(Referred to herein as SCS) 


Whereas, application has heretofore been made to the Secretary of 
Agriculture by sponsors for assistance in preparing a plan for works of 
improvement for the Shavano Valley Watershed, State of Colorado under the 
authority of the Watershed Protection and Flood Prevention Act (16 U.S.C» 
1001-1008); and 

Whereas, the responsibility for administration of the Watershed Protection 
And Flood Prevention Act, as amended, has been assigned by the Secretary 
of Agricultxnre to SCS: and 

Whereas, there has been developed through the cooperative efforts of the 
sponsors and SCS a plan for works of improvement for the Siavano Valley 
Watershed, State of Colorado, hereinafter referred to as the Watershed 
Plan - Sivironraental Assessment, vhich plan is annexed to and made a part 
of this agreement; 

Now, therefore, in view of the foregoing considerations, the Secretary of 
Agriculture, through SCS, and the sponsors hereby agree on this plan and 
that the works of improvement for this project will be installed, 
operated, and maintained in accordance with the terms, conditions, and 
stipulations provided for in this watershed plan and including the 
following: 


i 


The sponsors v?ill acquire, with other than P,L. 566 funds, such land 
rights as will be needed in connection with the works of improvement. 
(Estimated cost $ 11,000.) 

The sponsors hereby agree Chat they will comply with all of the 
policies and procedures of the Uniform Relocation Assistance and Real 
Property Acquisition Policies Act (42 U.S.C. 4601 et. seq. as 
implemented by 7 C.F.R, Part 21) when acquiring ceal property 
interests for this federally assisted project. If the sponsor is 
legally unable to comply with the real property acquisition 
requiraoents of the Act, it agrees that, before any federal financial 
assistance is furnished, it will provide a stataaent to that effect, 
supported by an opinion of the chief legal officer of the state 
containing a full discussion of the facts and law involved. This 
statement may be accepted as constituting compliance. In any event, 
the sponsor agrees that it will reinhurse owners for necessary 
ejqpenses as specified in 7 C.F.R. 21, 1006 (c) and 21.1007. 

The cost of relocation p^mjents in connection with the 
displacements under the Uniform Act will be shared by the sponsors and 
SCS as follows: 

Relocation 

Sponsors SCS Payment Costs 

(percent) (percent) (dollars) 

Relocation Payments 0.8 99.2 0 1/ 


Investigation of the watershed project area Indicates that no 
displacements will be involved under present conditions. However, in 
the event that displacement becomes necessary at a later date, the 
cost of relocation assistance and payments will be cost shared in 
accordance with the percentages shown. 

The sponsors will acquire or provide assurance that landowners or 
water users have acquired such water rights pursuant to state law as 
m^ be needed in the installation and operation of the works of 
improvement. 

The sponsors will obtain all necessary federal, state, and local 
permits required by law, ordinance, or regulation for installation of 
the works of improvement. 

The percentages of construction costs to be paid by the sponsors and 


by SCS are as 

Works of 
Improvement 

follows ; 

Sponsors 

SCS 

Estimatec 

Construction 

Costs 


(percent) 

(percent) 

(dollars) 

Floodwater 

Retarding 

Structures 

0 

100 

2,216,000 



6. 


The percentages of the engineering services costs to be home by the 
sponsors and SCS are as follows: 

Estimated 


Works of 

Itnproveraent Sp onsors SCS 

(percent) (percent) 

Floodwater 0 1 00 

Retarding 
Structures 


Engineering 
Service Costs 
(dollars) 
310,000 


7. The sponsors and SCS will each bear the costs of project administra- 
tion that eadi incurs, estimated to be $11,000 and $366,000, 

^ respectively. 

8. The sponsors will obtain agreements from owners of not less than 50 
percent of the land above each multiple-purpose and floodwater 
retarding structure. These agreements state that the owners vri-ll 
carry out conservation farm or ranch plans on their land and ensure 
that 50 percent of the land is adequately protected before 
construction of any dam. 

9. The sponsors will provide assistance to larxiowners and operators to 
ensure the installation of the land treatment measures shown in the 
watershed plan. 


10. The sponsors will encourage land owners and operators to operate and 
maintain the land treatment measures for the protection and 
improvement of the watershed. 

11. The sponsors will be responsible for the operation, maintenance, and 
replacement of the works of improvement by actually performing the 
work or arranging for such work, in accordance with agreements tx) be 
entered into before issuing invitations to bid for construction work. 


12. The costs shown in this plan are preliminary estimates. Final costs 
to be borne by the parties hereto, will be the actual costs incurred 
in the installation of works of improvement. 

13. This agreement is not a fund-obligating document. Financial and ocher 
assistance to be furnished by SCS in carrying out the plan is 
contingent upcn the fulfillment of applicable laws and regulations and 
the availability of appropriations for this purpose. 

14. A separate agreement will be entered into between SCS and sponsors 
before either party initiates work involving funds of the other party. 

Sudi agreements will set forth in detail the financial and working 
arrangaments and other conditions that are ^pllcable to the specific 
works of improvement. 


iii 



15. Ihis plan may be amended or revised only by mutual agreement of the 
parties hereto, exc^t that SCS mey deauthor ize or terminate funding 
at any time it determines that the sponsor has failed to comply with 
the conditions of this agreement. In this case, SCS shall promptly 
notify the sponsor in writing of the determination and the reasons for 
the deauthorization of project funding, together with the effective 
date. Pa3mients made to the sponsor or recoveries by SCS shall be in 
accord with the legal ri^ts and liabilities of the parties \iien 
project funding has been deauthorized. An amendment to incorporate 
changes affecting a specific measure may be made by mutual agreement 
between SCS and the sponsor(s) having specific responsibilities for 
the measure involved. 

16. No member of or delegate to Congress, or resident conmissioner, shall 
be admitted to any share or part of this plan, or to any benefit that 
may arise therefrom; but this provision shall not be construed to 
extend to this agreement if made with a corporation for its general 
benefit. 

17. The program conducted will be in ccmpliance with all requirements 
respecting nondiscrimination, as contained in the Civil Rights Act of 
1964, as amended, and the regulations of the Secretary of Agriculture 
(7 ere 15), which provide that no person in the United States shall, 
on the grounds of race, color, national origin, sex, age, handicap, or 
religion, be excluded from participation in, be denied the benefits 
of, or otherwise be subjected to discrimination under any program or 
activity conducted or assisted by the Department of Agriculture. 
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SUMMARY 


Project Name ; 
Sponsors ; 


Description of 
Reconinended Plan: 


Resource 

Infonaation 

Size of 
Watershed ; 

Land Use: 


Land 

Ownership ; 


Number of 
Farms ; 

Important 

Farmland ; 

Wetlands ; 

Floodplains ; 


Shavano Valley Watershed, Montrose County, Colorado 

Shavano Soil Conservation District (SSCD) 

Board of Conmiss loners, Montrose County (CC) 
Uncoropahgre Water Users Association (UWUA) 

Colorado State Soil Conservation Board (GSSCB) 

It is reconmended that two floodwater retarding 
structures be constructed to control flooding froo the 
drainage area as shown on the project map (green 
area). The structures will be designed for sufficient 
capacity to store 100 years of sediment and the 
50-year frequency flood event with releases at a 
non-damaging rate of flow. The earthen emergency 
spillways will operate no more often than once in 100 
years. The structures are classified as high hazard 
dams (Class C) due to the risk to life downstream. 


35,200 acres 

Irrigated cropland 1,760 acres 

Pasture and rangeland 32,720 acres 

Other land (roads, farmsteads 720 acres 
irrigation canals, aixi etc.) 


Private 37 percent 

Public (Blil) 63 percent 


45; average size 780 acres 
1,760 acres 

62 acres (Types 1, 2, 3, & 6) 

334 acres irrigated cropland 
250 acres pasture and rangeland 
33 acres other land (farmsteads, road, and etc.) 



Endangered 
Species ; 

Cultural 
Resources ; 

Problem 

I d^t if icat ion ; 


Candidate Plans 
ConsI3ire31 


Project 

Purposes ; 


Principal Project 
Measures ; 

Project Costs ; 

Items 


Two floodwater retarding 
structures: 


No adverse impact to listed species 
No significant sites were found by detailed survey. 


The major problem identified in the watershed is 
flooding and the associated erosion caused by summer 
rainstorms. Damages include; direct flood and 
sediment damage to 334 acres of irrigated cropland, 

250 acres of pasture and rangeland, 11 county and 
private road bridges, one state highw^ bridge, 
several irrigation facilities, 21 farmsteads, fences, 
utility lines, and interruption of irrigation services 
to 21,550 acres. Approximately 36 farms receive 
direct flood damages. Public safety is also a major 
concern in the watershed, 

1. No Project Action 

2. Floodwater Retarding Structures 


The major project purposes are to significantly 
reduce the flood d^ages and sedimentation within the 
watershed and downstream, thereby increasing net 
income; improve public safety by reducing di^ages to 
private, county, and state roads and bridges, 
farmsteads; and improve the environmental quality of 
the watershed. 

Two floodwater retarding structures 


PL-566 Funds 
$ % 


Other Funds 
$ % 


Total 

$ 


Construction 

$2,216,000 

100 

0 

0 

$2,216,000 

Engineering Assistance 

310,000 

100 

0 

0 

310,000 

Project Administration 

366,000 

97 

11,000 

3 

377,000 

Land Rl^ts 

0 

0 

11,000 

100 

11,000 

Total 





$2,914,000 
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Project Benefits (Annualized) 

i 

Percent 

Agricultural 

351,300 

85 

Non-Agr icultur al 

61 ,500 

15 

Total 

412,800 

100 


Land Area Benefitted - 22,166 acres 
Impacts ; (negative) 

Land Use Changes : 1,7 acres of irrigated cropland and 57 acres of 

of rangeland converted to structure site. 

Natural Resources Changed or Lost: Energy, labor, and materials tised 

in the construction of the project 
will be irretrievable. 
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INTRODUCTION 


GENERAL 


The Watershed Plan and Environmental Assessiuent (Plan-EA) for this 
project have been combined into a single document. The document describes 
plan formulation, discloses the expected environmental and economic 
impacts, and provides the basis for authorizing federal assistance for 
implementat ion . 

The Plan was prepared under the ajthority of the Watershed Protection 
and Flood Prevention Act, Public Law 83-566 as amended (16 USC 1001-1008). 
The EA is in accordance with Section 102(2) (c) of the National 
Environmental Polic^r Act of 1969, Public Law 91-190, as amended (42 USC 
4321 et seq .). Responsibility for compliance with the National 
Environmental Policy Act rests with the U.S. Department of Agriculture, 
Soil Conservation Service (SCS). 

The sponsoring local organizations (sponsors) which requested planning 
assistance are the Shavano Soil Conservation District, Uncompahgre Water 
Users Association, Montrose County Board of Commissioners, and the 
Colorado State Soil Conservation Board. The sponsors participated in 
developing this plan. The SCS provided technical assistance to the 
sponsors in the plan development. Other federal, state, and local 
agencies, groups, and individuals participated and provided inputs in the 
planning process. 

READER'S GUIDE 


The format of the Plan-EA is directed by various regulations and 
guidelines. This reader's guide describes the plarming process and helps 
the reader firxJ items of particular interest. 

Planning begins with the sponsors' request for assistance in solving 
water and related land resource problems. Interagency and 
interdisciplinary plannera and the sponsors with public participation then 
follow a process that involves six b^ic steps — identify problems arxi 
opportunities; inventory resources and forecast future conditions; 
formulate alternative plans; evaluate effects of the alternatives; compare 
the alternatives; and select a recommended plan. 

The envircmmental evaluation and planning process continues through 
the publication of the Draft to the Final Pl^-EA, cycling bade throu^ 
the six steps and adding refinements in each cycle. This document 
summarizes the process and presents the results. The recoenmended plan is 
the result. 

The Contents gives a complete listing of the principal topics covered 
in the document. The Watershed Agreement, althou^ included in the front 
of the document, is the culmination of the planning effort and serves as 
the formal agreement (not the fund obligating document) between the 
sponsors and the SCS. 
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The Sxpmary describes the finished plan in brief. It should not be 
\ased as the sole soxirce of information if a ccnplete understanding of the 
project is needed. 

The Project Setting actually begins the presentation by describing 
the area and its resources in general terms. Problem yid Opportunity 
Identification covers the reasons for initiatin^fifie^lan and examinW 
prdKTans and opportunities uncovered during the planning process. 

Inventory and Forecasting evaluates specific resources in depth and 
estimates the effect of various project actions on those resoiarces. Table 
D, Evaluation of Identified Concerns presents this information. The 
future conditions of those resources are forecast for a future without the 
project. 

Formulation of Alternatives is the heart of the planning process. 
Possl!ble~iolutions~are"forimj3!at^ to solve the identified problems and are 
compared with one another and to future conditions without any project 
action in order to select recoonended plan. 

The next two sections, Recommended Plan and Efftcts of the Recommend^ 
Pl^, describe in detail the pt^ proj^ed for linpTaiiimtation ancT its 
effects on the economy and the enviroranent. The prime numbered tables are 
presented on blue paper to facilitate their ready reference. These two 
sections should be read carefully for a thorough understanding of v«hat is 
proposed and what the effects will be of installing the proposed project. 

Appendix A contains letters and oral comments cn the Draft Plan-EA, 
Appendix B contains support maps and figures, and Appendix C contains the 
project map which can be folded out for reference vhile Plan-EA is being 
read. 

Any questions the reader may have should be referred to the State 
Conservationist, SCS, whose address and phone number are listed on the 
flysheet. 



PROJECT SETTING 


LOCATION AND SIZE 


The Shavano Valley Watershed Project lies southwest of Montrose, 
Colorado and runs north to the confluence of Dry Creek approximately 2 
miles west of Olathe in Montrose County. Montrose lies approximately 60 
miles south of Grand Junction, Colorado. The structural sites are located 
approximately 9 miles west of Montrose. 

The project boundary encompasses the entire drainage of Coal Creek 
(35,200 acres). Coal Creek is tributary to Dry Creek, which in turn, is 
tributary to the Uncompahgre River, The watershed is elongated; 6 miles 
wide in the upper drainage area, 2 miles wide just below the structures; 
one mile wide in the lower one quarter of the drainage, and approximately 
14 miles long running south to north. Elevation ranges from 8500 feet in 
the xjpper porticai of the watershed to about 5500 feet at the Coal and Dry 
Greek confluence. 

The watershed is made up of about 35,200 acres of land which is 37% 
privately owned and 63% BIM land. Land use in the watershed includes 
about 1,760 acres irrigated farmland; 32,720 acres of pasture and 
rangeland; and 720 acres of other uses including farmsteads, feedlots, 
gravel pits, canals and ditches, county and local roads. All of the BLM 
managed land is used as pasture and rangeland. Major crops in the flood 
plain include small grain, com, alfalfa and beans. 

In addition, the flood plain along Dry Creek, for about 2 miles below 
its confluence with Coal Creek, is significant to this project (Reach 
III). Flooding from Coal Creek is a major source of damage to this reach 
of Dry Creek; therefore, effects from project action were evaluated at 
least 2 miles below the downstream project boundary and included in tables 
and narrative in the rest of the plan unless otherwise noted. 

Several irrigation canals either divert water from Coal Credc or Dry 
Creek or cross the flood plains enroute to downstream irrigated areas. 
These canals and the lands they serve are susceptible to damage and loss o 
service when Coal Creek floods, A list of major ditches and canals of 
concern in this watershed study area is as follows: 


Canal 

Nest Canal 
OQ Lateral 
"C" Canal 
Ironstone Canal 


Location 
Coal Creek 

Coal Creek & Dry Creek 
Coal Creek & Dry Creek 
Dry Credc 


Irrigated/Cropland 
Acres Served 

684 ac. . 
5,164 ac. 
5,167 ac. 
14,125 ac. 
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Irrigation water Is supplied by the Uncompahgre Project developed the 
Btireau of Reclamation. 

Climate 


The climate is semi-arid, characterized by low precipitation, low humidity, 
abundant sunshine, a fairly large range in dally and seasonal temperatures, 
and moderate westerly winds. Elevation changes cause large variations In 
the local climate within short distances, with increases in precipitation 
and decreases in temperature. 

Average annual precipitation ranges from 9.5 inches in Montrose to 
about 16 indies in the upper watershed area. Monthly precipitation is 
fairly iniform with only April, August, and October averaging more than 
the 1.0 inch (at Montrose). Afternoon showers ccmroonly occur during July 
through mid-September occasionally reaching thunderstorm intensity. Most 
historical floods of record have occurred in July and August with the most 
recent being in July 1982. 

Typically clear skies and hi^ solar radiation, combined with the 
elevation of the area, result in warm da 3 rs and cool ni^ts during the 
spring, summer, and fall. The days also are comfortably warm duririg the 
winter but the nights are cold. Maximum daytime taoperatures vary from 
about 45-50“F in January to 85-95‘'F in July. 

Geology and Soils 

The Shavano Valley is a northwest-trending to north- trending valley 
which is a remnant of a vall^ formerly eroded through the Dakota sandstones 
and occupied by the Uncompahgre River. Small deposits of river gravel occur 
along the southwest side of the valley. Sandstone cliffs which formerly 
bordered the southwest side of the valley have retreated by slumping of tiie 
underlying shales leaving an area about foxnr miles lorig and a little over 
one mile wide of landslide remnants consisting of sandstone slump blocks and 
boulders over shale. The predominate arable soils in the Valley are Mesa 
clay loam, Fruitland fine sandy loam, and Genola clay loam. 

Social and Economic Characteristics 


The Shavano Valley area was first explored, but not settled, by the 
Spanish. In 1873, the Ute Indians ceded the upper Gunnison basin to the 
federal government and settlement started almost iraraediately. The lure of 
mineral wealth was an impetus for initial settlement. Obtain Gunnison 
explored much of the area in 1881 searching for a feasible railroad route 
across the Continental Divide. Since 1882, when a railroad and the first 
irrigation ditches were built in the valley, irrigation progressed to vdiere 
there are now 171,000 irrigated acres in the lower Gunnison and lAiccmpahgre 
area of which the Shavano Valley and the interrupted service area is a 
part. 

Since development of the Uncompahgre project by Bureau of Reclamation, 
agriculture has been the basic industry to the project area and county. The 
favorable qualities of the area such as climate, soils, and available 
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irrigation water has enabled fanners to grow a wide variety of crops. The 
surrounding rangelands public grazing lands and production of livestock feed 
on irrigated cropland has made livestock an intregal part of the 
agricultural industry. 

The cities of Montrose (pop. 8,722) and Olathe (pop. 1,262) are the 
principal trade areas near the watershed area. They also provide the 
social, religious, and health facilities. 

There is an estimated slight population growth in the next 10 years in 
Montrose County. However, at this time there is no significant anticipated 
development in the benefitted area. 
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PROBLEM and OPPORTUNITY 
IDENTIFICATION 


Resource problems and opportunities in the watershed were identified 
thrpu^ field inventories, evaluation studies, and during meetings and other 
interactions that occurred during agency and public participation (see 
section entitled "CONSULTATION AND PUBLIC PARTICIPATION".) 

Flooding 

The major problem identified in the Shavano Valley Watershed is reduced 
farm income caused ly flooding along with the associated erosion from summer 
rainstorms. There have been 24 flood events in the past 44 years. The most 
recent and most damaging flood occurred July 27, 1982 (estimated to be 
approximately a 50-year storm) causing over $1,300,000 in damages. 1/ 

Potential flood damages include; direct flooding of 334 acres of 
irrigated cropland and 250 acres of pasture and rangeland; damage to 11 
private and county road bridges and one state highway bridge; interruption 
of irrigation services to 21,550 acres; damage to 15 landowners irrigation 
systems, 1 flume, 2 syphons, and 2 diversions; and damage to 21 farmstead 
as well as fences, telephone lines, and rural waterlines. Approximately 36 
farms could have direct flood damages. See Table A for eatiioated annual 
flood damages by evaluation reach. 

Two adjacent sub-watersheds, each including about 2.5 square miles of 
drainage (controlled drainage area on Project Map), produce the peak flews 
for most flood events. Historically, local records and accounts claim that 
a summer storms move down those watersheds from west to east on a regular 
basis. A field reconnaissance shows these sub-watersheds to have a much 
higher percentage of exposed Dakota sandstone than the rest of the 
watershed. This suggests a high percentage of runoff occurs from a given 
rainfall event. 

Flooding amd streambank erosion from Coal Creek is also a major source 
of damage to the Dry Creek flood plain for about two miles below the 
confluence with Coal Creek. 


i^An additional $7.5 million in damages due to agricultural interruption 

would have occurred if the ditdi cctnpanies had been unable, in tiiDe, to have 
debris removal crews on the structures in Reach II and III. 
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TABLE A - FLOOD DAMAGES BY EVALUATION KMCH 
DAMAGES - AVERAGE ANNUAL DOLLARS 


EVALUATION 
REACH 1/ 

FLbODPIAIN 

ACRES 

^P AND 
PASTURE ($) 

a^TitBwipaafiai 


r 

1 TOTAL ($) 

I 

9602/ 

14,780 

! 27,781 

0 

42,561 

II 

5, 8203/ 

189,515 

16,169 

64,836 

270,520 

III 

15,386^1/ 

227,572 

4,256 

5,046 

236,874 

TOTALS 

22,166 

431,867 

48,206 

69,882 

549,955 


Four canals (West Canal, OQ Lateral, "C" Canal, and Ironstone Canal) are 
susceptible to damage and/or loss of service vAien Coal Creek floods. The 
summer storms occur during the most critical part of the irrigation season. 

Land use in the flood plain consists of 617 acres of irrigated cropland 
and pastureland. Current irrigated cropland includes: 18.3% com; 19.8% 
small grain; 3.2% drybeans; 10.1% alfalfa; 43.2% pastureland; and 5.4% 
farmsteads and other idle land. Crop and pasture damage is estimated to be 
$13,040 annually. Crop damages begin with a frequency of between a 1 and 2 
year flood. Data regarding estimates for crop and pasture damages are as 
follows : 


TABLE B - CROP AND PASTURE EAMAGE (Flood Plain) 


Evaluation 
Reach 5/ 

Flood 

Plain 

(AC) 

Production i 

1 Damage 

■ 

Per Acre 

Percent of 
Flood Free 



I 

222 

$ 49,350 

$25,710 

$23,640 

$ 106 

48 

II 

246 

$ 33,320 

$18,180 

$15,140 

$ 62 

45 

III 

149 

$ 29,860 

$18,670 

$11,190 

$ 75 

37 


Land use In the agricultural water interruption area consists of 21 ,550 
acres including 7.3% farmsteads and other idle land. Current cropland 
includes: 31.1% com; 21.5% drybeans; 11.2% alfalfa; 14.8% small grains; 
7.0% fruits and vegetables; and 7.1% pasture. Crop and pasture damage is 
estimated to be $418,830 annually. Crop damages begin with 15 year flood. 
Data regarding estimates for crop and pasture damages for a 100- year storm 
are as follows: 

l^See Project M^, Appendix C. 

2/includes 738 acrs of interruption. 

^/includes 5,574 acres of interruption. 

I'Includes 15,237 acres on interruption. 

5 /Evaluation Reaches I and II are shown on the project map, ^pedndix C. 
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TABLE C - CROP AND PASTURE DAMAGE (Interruption) 


Evaluation 
Reach 1/ 

Inter- 

rupted 

' 

Production 

Damage 

Total 

Per Acre 

Percent of 
Flood Free 


I 

738 

$ 439,500 $ 310,120 

$ 129,380 

$ 175 

29 

II 

5574 

$3,319,540 $1,190,650 

$2,128,890 

$ 382 

64 

III 

15237 

$9,074,240 $3,341,720 

$5,732,520 

$ 376 

63 


Other agricultural property located in the flood plain includes 21 
farmsteads, an estimated 3.5 miles of fences, and 15 landcwners’ 
irrigation systems, along with 1 flume, 2 s 3 T)hons, and 2 diversions. 

Total average annual damage to other agricultural property is $41,600. 

Nonagricultural property subject to damage consists of 12 road 
crossings on private, county, and state roads, and telephone and water 
lines. Damages to roads include the replacatient of surface materials, 
bridges, and culverts, and the cost of sediment and debris cleanout. 

Costs associated with traffic delays and rerouting traffic, sudi as school 
buses, mail delivery, and the delivery of farm products during flood 
periods when major road repairs are required are extensive. Damages are 
estimated to be $69,900 annually. 

In addition to the flood damage and erosion discussed above, there is 
a definite hazard to life from the wash-out of roads and bridges. The 
hydrology analysis suggests most bridges are in danger of being washed out 
at a frequency of once every 10 years. 

Each flood event produces a risk to health of the residents by 
damaging the rural water and sqjtic systems, interrupting electric and 
natural gas utilities, both public and within the individual farmsteads 
requiring temporary lodging for those affected, and increases the risk and 
uncertainties in the farm operations by causing economic losses and 
hardships. 

Sedimentation 


Approximately 250 acres of cropland will have reduced yields and 
require sediment clean-up. Debris deposition damages farmsteads, 
increases harvest cost, farm machinery is damaged, reduces machinery life, 
and increases labor costs and rehabilitation costs (clean-up, leveling 
cropland, re-shaping and restoring the affected land areas). The quality 
of receiving waters. Dry Creek, Uncoropahgre River, Colorado River and 
finally Lake Powell, is reduced because of debris, sediment, salini^ and 
nutrients frcm the Irrigated cropland erosion. Riparian and aquatic 
habitat are also damaged from each flood event. Sediment damages are 
estimated to be $6,600 annually. 

The qpportunities exist to: reduce the flood and sediment damage to 
Irrigated cropland, therely enhancing farm inccme; improve water quality 
and riparian habitat downstream through reduced flooding and sedimen- 
tation; and reduce the hazards to human life through reduced road and 
bridge damage. 

1/Evaluation Reaches I and II are shown on the project map. Appendix C. 

- 13 - 


























Flood damage to on-farm Irrigation syatems (upper left). 
Each flood event causes severe land erosion. 






























INVENTORY ond FORECASTING 


Scopinfi of Concerns 

A scoping process was used by the Interagency Interdisciplinary Team 
(ID Team) to identi:fy the concerns significant in the decision-making 
process that might affect the selection of alternatives or be affected by 
project actions. Concerns may be significant because of public interest, 
technical or scientific interest, and/or legal status. Ilius, the public 
agencies of government and the scientific community were Involved in 
meetings to carry out the scoping process. The purpose of scoping is to 
concentrate studies on important concerns and eliminate as soon as possible 
any unimportant concerns. Table D displays the results of this scoping 
process as related to the project action. Elements of project actions, 
either singly or combined with others, are used as the building blocks to 
formulate alternatives. 

Concerns that were scoped out as not significantly affecting or being 
affected by any type of project action included; air quality, wildlife 
migration routes, and recreation. 
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TABLE D - ANALYSIS OF ECONOMIC, ENVIRONMENTAL, SOCIAL, AND 
CULTURAL FACTORS SIGNIFICANT TO DECISION MAKING 

SHAVANO VALLEY WATERSHED, COLORADO 


Factors 

■§!■ 

Significant 
to Decision 
Making 

Remarks 

Flood Hazard fit Damage 

HR9H 

Yes 


Hazard to Life Se 

Risk to Health 


Yes 

Road & bridge wash-out 
& damage to public 
utilities 

Sedimentation 

1 High 1 

Yes 


Prime, Unique, or 
Important Ag. Land 


No 


Streams (Intermittent) 


No 


Wetland/Riparian Habitat 

Low 

No 


Upland Habitat 

Low 

No 


Erosion 

IflHISESlIlHi 

No 


Lantf Use 

Low 

No 


Farmland Crop 6 

Pasture Production 

Low 

No 


Irrigation (included 
with flood damage) 

||||||||g|||H 

Yes 

Interrupted water supply 
& maintenance cost 

Endangered & Threatened 
Plants & Animals 

Low I 

No 


Cultural Resources 

|||nggm 

No 

Value retrieval prior to 
construction, if present 

Economic 

_ High 

Yes 


Transportation 


Yes 

Road & bridge wash-outs 

Water Quality to 
Receiving Waters 


Yes 

‘Sediment & salinity 

Appearance o£ the 
Landscape 

Low 

No 


Social Resources 

Low 

i No 
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Existing Resources 

Irrigated cropland and rangeland are the dominant uses of the land 
within the watershed. The irrigated cropland is classified as prime and 
important under U.S.D.A. criteria. 

The following table displays the crops/yields grown in the flood plain 
and in the area receiving agricultural water interruption: 


TABLE E - INTERRUPTED AND FUOD PLAIN COMPOSITE ACRES 


i 

Crop 

Flood Plain i 
Acreage 
(617 ac.) 

interruptSI 

Cropland 
Acreage 
(21,550 ac.) 

Yield 


% 

% 


Small grain 

19.8 

14.8 

91.1 Bu. 

Feed com 

18.3 

19.5 

131.8 Bu. 

Ens ilage 

- 

11.6 

21.0 T. 

Alfalfa 

10.0 

11.2 

4.5 T. 

Irrigated pasture 

2.8 

7.1 

8.4 Aum. 

Pinto beans 

3.2 

21.5 

19.4 Cwt. 

Onions 

- 

5.9 

' 375.6 Cwt. 

Apples 

- 

0.4 

5.7 T. 

Lettuce 


0.4 

256.6 Cwt. 

Potatoes 

- 

0.3 

203.6 Cwt. 

Native Pasture 

36.0 

- 

1.0 Aum. 

Rangeland 

4.5 

- 

0.2 Aum . 

Unused 

5.4 

7.3 

- 

TOTAL 
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Wildlife Resources 


Wildlife within the project area includes those that utilize brushland 
range, pastures, hay lands and cropland. Included would be various 
raptors, songbirds, waterfowl, and small and large maninals. The primary 
habitat type is pinyon- juniper rangeland, with some irrigated cropland and 
h^land. An added attractant to wildlife is the aquatic and riparian 
habitat found along Coal Creek and the West Canal: These contribute to 
the habitat diversity of the area. 

Heavy use is made of the project area by mule deer ;diich utilize the 
browse in the foothills. Large numbers of deer also avail themselves of 
the agricultural residues that remain in the fields following harvest. 
Extensive game damage to crops has been experienced in the area vhich has 
been the site of special game reduction hunts conducted by the Colorado 
Division of Wildlife. 

No threatened or endangered species are known to inhabit the project 
area. Hcwever, part of the enviromental evaluation consisted of 
obtaining a list of threatened or endangered species from the U.S. Fish 
and Wildlife Service that may occur in the area. The biological 
assessment identified four threatened and endangered species that are 
found in the Upper Colorado River Basin area but not found in the project 
area. 

Wetlands 


Ihe wetlands Inventory identified 62 acres of Types 1 , 2 , 3 , and 6 
located alor^ the Coal Credc streambank. These wetl^ds, along with Coal 
Creek and the irrigation canals, provide diversity to the arid landscape. 

Forecasting Conditions 

Conditions in the watershed and affected area have not significantly 
dmnged over the last decade. Cropping patterns and irrigated acres also 
have not changed significantly, nor are they expected to change in the 
future. There has been no urban development in the flood plain and none 
is anticipated in the future. The roads in the flood plain have had a 
moderate increase in use in the last decade; however, no change in road 
construction or flood proofing is anticipated. 

Neither an ongoing nor an accelerated land treatment program would 
change the flood damages, erosion, or sediment damage problem in the 
watersheci. The overall conditions are not expected to change in the 
future. 

There are no significant changes e^cted in the wildlife, wetlands, 
or cultural resources. There are no significant cropping rotation or 
yield changes anticipated in the watershed from any of the proposed 
alternatives. 
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FORMULATION of ALTERNATIVES 


During the preliminary planning process, possible solutions were 
formulated to make a net contribution to national economic development 
(NED). These solutions consisted of structural and non- structural 
measures formulated to alleviate the specific problems that were 
identified. 

The scoping process described earlier was used in the conceptual 
phase of formulating possible solutions to assure consideration of all 
measures, strategies, and programs that might solve the problems. These 
solutions were not limited to those directly implement able under Public 
Law 566. Consideration was also given to die cooperative role of local, 
county, state, federal, and non-govemraent interests for implementation. 

Several possible solutions, including the without project condition, 
were evaluated during the planning process. These are the national 
econcmic development plan (NED) ; land treatment; sediment basin; floodway; 
aind non-structural sudi as flood proofing, floodplain zoning and etc. 

With more intensive planning the various possible solutions were 
reevaluated and compared, certain plans were then identified as candidate 
plans. Candidate plans are ones that could be selected as the recommended 
plan. 

IDRMUIATION PROCESS 


The major objective in formulating possible solutions was to 
alleviate flooding, erosion, and sedimentation in Shavano Valley. To 
begin the formulation process, brainstorming and similar interdisciplinary 
problem solving techniques were used to develop possible solutions to 
solve the problems resulting from flooding. Development of the possible 
solutions involved the public, various local, county, state, and federal 
agencies and special interest groups. These solution methods and concepts 
were evaluated for their effectiveness in reducing flood damages and their 
environmental effect. Cropping patterns were kept the same for with and 
without alternative conditions. 

As the next step in the formulation process, combinations of solution 
methods and concepts were brought together incranentally to formulate 
rational alternative plans for reducing the flood problems. The measures 
which added net econanic benefits were combined to form alternatives. 

NED Formulation 


By definition, the NED alternative is the one that maximizes net 
remaining benefits attributable to the project measures. With several 
structural elements having incremental benefits exceeding incremental 
coats, the NED Plan is the alternative with the greatest net benefits 
while reducing or eliminating flood damages downstream. The analysis 
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consisted of contparii^ the incremental benefits to the incremental costs 
for various combinations of forur different structure sites and the 
resulting flood control achieved. Also evaluated, to seme extent, was the 
size of the structure in relation to the levels of remaining damages 
allowed. 

EVAUJATIOH OF ALTERNATIVES PLANS 


As a result of the plan formulation process described above, seven 
possible solutions, including the future without project or no project 
action alternative, were evaluated and developed to the extent necessary 
to determine costs, benefits, and effects on environmental resources. 

These tentative plans were discussed with the sponsors and other agencies 
at workshops and public meetings. The advantages, disadvantages, risk and 
uncertainty of each plan were considered. 

General viability of eada possible solution was determined by 
considering four aspects: 


Completeness 


Effectiveness 


Efficiency 


The extent to which an alternative plan 
accounts for all investments and actions 
necessary to realize planned results. 

The extent to which an alternative plan 
alleviates the problems and achieves the 
opportunities identified. 

The ©ctent to which an alternative plan is 
most cost effective. 


Acceptability - The extent to which an alternative plan is 

accepted by the public and compatible with 
existing laws, regulations, and policies. 


The follcwir>g possible solutions were investigated and found to be 
not viable: 


(LAND TREATMEM') 

Land treatment was considered as the first increment in solving the 
flooding and erosion-aedimentaticn problems. The effectiveness of any 
land treatment program would be limited by the arid climate, stoniness, 
shallow depth to bedrock, and steep slopes in much of the upper watershed. 

Due to these factors there is little potential to improve rar^elaixi 
conditions. Improving range conditions would have very little effect on 
the hydrologic response of the watershed to the storms that occur 
annually, however, there would be a reduction in erosion over the upland 
watershed and a reduction in sediment delivery. The more infrequent major 
storms that are used to determine structural capacities, would not be 
significantly reduced by improving range conditions. Also little sediment 
reduction would occur. 
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(NONSTRUCTURAL) 


Components: This possible solution consists of floodproofing ^ dikes, 
relocation, floodplain acquisition, floodplain zoning, flood warning 
systems and flood insurance. 

Costs: Total cost of floodproofing canals, diversions and bridges 
would be $4,900,000 with an average annual cost, including operation, 
maintenance and replacement, of $545,200. 

Effects: Dikes, relocation, floodplain acquisition, floodplain 
zoning, flood warning systems and flood insurance were considered in 
planning and determined to be not feasible and did not meet the sponsors 
objectives. Floodproofing would reduce the damages from irrigation 
interruption, irrigation structures and roads and bridges - Average annual 
belief its accrued is $385,100. Also, floodproofing would not meet the 
sponsor's objectives. 

(GRASSED FLOODMAY) 

Components; An agricultural grassed floodway was examined for flood 
conveyance throu^ the cropland to Coal Creek. It was designed to carry 
2,000 cfs, (12-year frequency flood) from the West Canal below to Coal 
Creek. The floodway would be approximately 4,700 feet long and 1 ,200 feet 
wide. This width is necessary to maintain non-erodible floodw^ 
velocities on the existing slope. 

Cost; Total cost would be $372,500 with an average annual cost, 
including operation, maintenance, and replacement, of $35,100. 

Effects; Average annual benefits is $2,600. This plan achieves very 
little of the flood control objectives. The necessary width involves 
almost the entire present flood plain along this off-channel reach. There 
would be no reduction of flooding along Coal Creek or Dry Creek. 

Therefore, continued flooding could be expected along these reaches. 

There is no provision to protect West Canal; therefore, interruption of 
irrigation services could be expected to continue in the future. This 
possible solution was analyzed to be not feasible. 

ROCK-RIPRAP FLOODWAY 


Components; This possible solution is a rip-rap channel that will 
carry 2,000 cfs. (12-Year frequency flood) to Coal Creek. It will be 
4,700 feet long with a 26- foot bottom width and ^proximately 7 feet 
deep. 

Costs; Total costs would be $3,015,200 with an average annual cost, 
including operation, maintenance, and replacement, of $283,000. 

Effects: This plan would provide flood protection (12-year 
freqviency) to about 130 acres of off- channel floodplain between the West 
Canal below the drainage area (green area on the project map) and Coal 
Creek. The floodplain and improvements along Coal Credc and Dry Credc in 
reaches II and III would not be significantly impacted from present 
condition flooding problems. West Canal siphon would be protected. 
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Interruption of irrigation services could be expected to contirwe in the 
future on the other canals. Average annual benefits derived is $38,300. 
This plan is considered not feasible and would not meet the sponsors' 
objective. 

SEDIMENT BASIM 

Components: This possible solution includes two sediment basins that 
will collect sediment frcra the drainage area (green area on project map) 
with a life of 25 years. There would be sufficient floodwater retarding 
storage for the 5-year frequency storm. Floods of a greater frequency 
would cause the emergency spillway to function with little change in the 
magnitude of downstream flooding frcm present conditions. 

Costs; Total cost would be $482,500 with an average annual cost, 
including operation, maintenance, and replacement, of $71 ,300. 

Effects: This plan would remove the major sediment and debris load 
froD flood waters originating in the drainage area. The off-channel flood 
plain between the sediment basins and Coal Creek, as well as flood plains 
and improvements along Coal Creek and Dry Creek, would experience only 
minor reduction of floodwater inundation. There would, however, be some 
benefits from reduced sediment and debris deposition on these areas. 

There are no additional provisions to protect the West Canal; therefore, 
interruption of irrigation services could be expected to continue in the 
future on a slightly less frequent basis than under present conditions. 
Average annual benefits of $21 ,000 would be acrued. This plan is 
considered not feasible and would not meet the sponsors' objective. 

Ihe following alternatives were developed: 

Alternative 1 - NO PROJECT ACTION (FUHIRE WITHOUT PROJECT) 

No Action Alternative; The conditions discussed in the sections 
"Problem and Opportunity Identification and "Inventory and Forecasting" 
(pages 11-18) entitled would apply if this alternative were selected. 

Alternative 2 - NATIONAL ECONOMIC DEVELOPMENT-FLOOD WATER RETARDING 
SmiOTjRES ^ 


Ccmponents; This alternative contains measures consisting of two 
single-purpose floodwater retarding structures (SV-1 and SV-2) and 
concrete lining ^proximately 2,000 feet of that portion of West Canal 
that lies on the downstream slope of the structures. 

Costs; Total project cost would be $2,914,000. The discounted 
average annual cost would be $269,500, including operation, maintenance, 
and replacement. 

Effects: Installation of this alternative will acrue $412,800 of 
discounted average annual benefits throu^ reduced flood damages and 
sedimentation, thereby increasing farm productivity and net income, 
improve public safety by reducing road and bridge washouts, and improve 
downstream water quality and riparian habitat by reducing streanibank 
erosion and sedimentation. This plan is considered feasible and meets the 
sponsors' objectives. 
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CX)MPARISON OF CANDIDATE PLANS 


The next step after formulating alternative plans was to identify those 
alternatives that could most realistically be considered as candidate plans. 
The Alternative 1 - No-Project Action or Future Without Project, and the 
Alternative 2 - National Economic Development- Floodwater Retarding 
Structures were considered as candidate plans and are compared in Table F. 

The other possible solutions were not considered as alternatives or 
candidate plans because their cost exceeds their benefits. Also, the others 
did not meet the sponsors' project objective and did not solve the resource 
problems . 

PROJECT INTERACTION 

No significant interaction has been identified between the candidate 
plans and existing or potential projects. 

RISK AND UNCERTAINTY 


The degree of risk and uncertainty involved in each possible solution 
and in each project element was considered throughout the planning process. 
Risk of loss of life was paramount in determining the structural capacity 
requirements for the selected plan. The structxnres have been classified as 
"Class C" due to the risk to life downstream. 

RATIONALE FOR PLAN SELECTING 


At a public meeting, the local sponsors selected the NED alternative as 
the reccmraended plan. Prior to selection of the recommended plan, the only 
unresolved conflicts were the differences in the preferred location of the 
flood channel and storage capacity. An incremental analYsis was made to 
determine the NED plan. The analysis was used to determine site selection 
and structural size. 

The selected plan meets National Economic Development and the sponsors' 
objective for solving the resource problems. An incranoental on analysis was 
made what degree of protection would be given. No unresolved adverse 
impacts are associated with the plan. No unresolved conflicts were surfaced 
between the selected plan and preferences expressed by agencies, groups, or 
individuals. 
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TABLE F - SUMMARY AND COMPARISON OF CANDIDATE PLANS 
SHAVANO VALLEY WATERSHED, CDLORADOjy 


Coraparison Factors 
and Effects 

No Project Action 
Candidate Plan 1 
(Without Project) 

NED/Reconmended Candidate 

Plan 2 (Two Floodwater 
Retarding Structures) 

Pro.iect investment 

$0 

$2,914,000 

NED Account 



Adverse Annualized 


$ 269,500 

Beneficial Annualized 


$ 412,800 

Net Beneficial 


$ 143,300 

EQ Account 

Beneficial 



Sedimentation 

No Effect 

Reduced on 250 acres of 
irrigated cropland, canals, 
on-farm irrigation systems, 
and to farm machinery 

Upland Habitat 

No effect 

Quality reduced on 21 .2 acres 
of area disturbed 

Water Quality 

No effect 

Improvement dowstream 

Wetland/Riparian Habitat 

No effect 

In^roveroent along Coal Credk 

Flooding 

No effect 

Reduced damage to 617 acres 
irrigated cropland, 12 roads 
and bridges, 15 on-farm 
irrigation systems, 21 
farmsteads, rural water and 
telephone systems 

Visual Quality 

No effect 

~ 

Adverse 



Sedimentation 

Continued damage 


Upland Habitat 

Continue to degrade 

— 

Water Quality 

Continued damage 


Wetland/Riparian Habitat 

Continue to degrade 

— 

Flooding 

Continued damage 

— 

Visual equality 

Continue to degrade 

Visual man-made stniicture <xi 
the landsc^e 

OSE Account 

Beneficial 


1 

Prime Farmland 

No effect 

Improvement 

Risk to health : 

No effect 

Reduced 

Adverse 



Prime Farmland 

Continue to degrade 

„ 

Risk to Health 

Continued risk 


Land Use Change 


Convert 57 acres of rangeland 
and 1.7 acres of irrigated 
cropland to structural measure 


1/ Evaliiated at 8-5/8% for a 100-year period. December 1985 price level xjsed, FY 
1985 ciarrent normalized price used for crop and pastxire. 
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RECOMMENDED PLAN 


PURPOSE AND SUMMARY 

The selected alternative was candidate plan 2, the National Econctnic 
Development alternative. It recanraends two floodwater retarding 
structures be constructed above the West Canal to control sediment and 
flooding. The structural measures will be installed in one year. 

The primary purpose of this plan is to reduce flood dam^es in the 
watershed and downstream. It also redwes the risk to life and health 
associated with flooding. 

PLAN ELEMENTS 


Project structural measures consist of two single- purpose floodwater 
retarding structures (SV-1 and SV-2) and approximately 2,000 feet of 
concrete lining of West Canal on the downstream slope of the structures. 
They will be designed as "dry dams” with no permanent storage of water. 

The structures retard runoff from a combined area of 5.75 square miles. 

The structures have a designed life of 100 years. See the Project Map for 
structure locations and the area controlled. Figures 1 and 2 show 
pertinent data relating to each structxire. Estimated costs are shewn In 
Tables 1 and 2. Structural data are shown in Tables 3 and 3A. 

There are no displaced persons nor relocation assistance involved in 
the structural program. 

Two Floodwater Retarding Structures 

Floodwater retarding structure SV-1 is on the north drainage of the 
two in the project area (see green area on project map). Floodwater 
retarding structure SV-2 is cn the south drainage in tiie project area. 

The drainages for each of these sites is in rangeland. 

The structural sites are located along the west side of the Shavano 
Valley at the lower aids of allirvial fans deposited at the mouths of two 
small canyons. Bedrock underlying the sites consists of greenish-gray to 
reddish-brown cl^stone and silts tone of the Brushy Basin Member of tibe 
Morrison Formation of Jurassic geologic age. The Brushy Basin shales are 
overlain by sandstones and shale of the Burro Canyon and Dakota 
Formations, which are present at higher elevations on both sides of die 
Shavano Valley. 

Outcrops of claystone and silts tone occur at the north end of 
structure SV-1 and at the south end of structure SV-2. These outcrops do 
not appear to be disturbed by landslide movement and are expected to be 
stable foundation material. The portion of the dams' centerlines lying 
across the valley bottom is underlain hy alluvial deposits. These 
deposits range from silt and fine sand to cobbles and large boulders and 
are estimated to have an average thickness of about 30 feet and a maximum 
thickness of about 50 feet. These alluvial deposits consist largely of 
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coarser materials vAiich have a relatively low consolidation potential, and 
stripping of the lower density materials for the foundations is expected 
to be mainly limited to the upper 10 feet. It will probably be desirable 
to excavate the cutoff trenches only partially. It is expected that there 
will be no special problems in locating suitable foundations for the 
principal spillw^s. 

The south end of the structure SV-1 and the north end of structure 
SV“2 share abutments in a hill formed by a blodc slunp of Dakota and Burro 
Canyon Formations. 

For the borrcw material, it is estimated that most of the materials 
excavated in the emergency spillways and foundations can be used in 
compacted fill in the dam. The main source of material for the 
impermeable center sections of the dam embankments will be the deposits of 
alluvial silty and sandy clays lying in the small tributary valleys in and 
above the reservoir areas. It is estimated that about 260,000 cubic yards 
of this type of material are available for use in both structures 
embankments. The remainder of the material vhidi will be used in the 
outer zone of the embankments will be obtained from other alluvial 
deposits consisting mainly of sandy materials with sandstone, gravel, and 
rocks from the emergency spillways, and from the foundation of the d^s. 
The dams and emergency spillways will have a protective sand and gravel 
mulch cover obtained from existing materials on-site. The remaining land 
area disturbed will be revegetated with plant materials that will replace 
winter rapge habitat values important to mule deer and other species of 
wildlife. 

Approximately 2,000 feet of West Canal will be relocated vhen 
floodwater retarding structures SV-1 and SV-2 are constructed. To replace 
this portion of the canal a concrete-lined canal will be constructed on 
the downstream slopes of both structures. The canal will also serve as an 
outlet for the principal spillway conduits discharge of both structures. 
Because the capacity of the canal, being q>proxlmately 50 cfs, the 
headgate to the cari^ will have to be controlled to provide capacity for 
reservoir release flow. Since the principal spillways can outlet flows 
greater than 50 cfs, on storms greater than the 50- year frequency, an 
overflow weir section will be located on the lower bank of the concrete 
canal lining. This will allow flows greater than 50 cfs to spill. This 
weir section will keqj the canal frcrn breaking vhen flows exceed 50 cfs. 
Land right costs for the canal are Included in the estimates for both 
structures. 

Both structures have been classified as high hazard (Class C) dams by 
the State Conservation Engineer due to the property below. A Breach 
analysis was made of structure SV-2. According to the Soil Conservation 
Service National Engineering Manual, It is not realistic to assime 
simultaneous failure where two adjacent dams exist. Therefore, only 
structure SV-2 was evaluated, as it was the larger of the twD proposed 
structures. The National Weather Service "DAMBRK*' Model was used to model 
a breach condition. The resulting breach hydrogr^h was used as input in 
TR-20 (Project Formulation-Hydrology) for downstream flcxxJwater routings. 

The results of this analysis showed a peak disdiarge at the dam of 
15,200 cfs would result from a dam breach over a 30-minute time period. 
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This discharge would reduce to 9,000 cfs at a distance of 1.84 miles below 
the dam v^ere flows would enter the Coal Credc channel. The discharge would 
further reduce to a discharge near the 100-year frequency flow (without 
project condition) of 3,200 cfs at a distance of about 4 miles 
below the dam. An inundation map showing the breach flood boundary to the 
point where the breach flow is equal to the 100-year frequency flow is in 
Appendix B. 

There are 4 to 5 homes within the breach flood boundaries along with 
0.5 to 1 mile of county roads. If county bridges further down Coal Credc 
should become blocked by debris, several additional miles of county roads, 
and houses would be flooded. 

Although a dam failure is not expected, there is always the remote 
possibility of failure; therefore the breach inundation m^ in Appendix B is 
available for inclusion in an emergency action plan that must be prepared by 
the sponsors before construction is initiated. 

Recreational developments and municipal and industrial water supply are 
not an objective of the sponsors as these are not a primary problem in the 
area. In addition, there appears to be no opportunity to provide storage 
for these purposes due to low annual water yields fron the watershed 
tributaries. 

A detailed archaeologic and historic survey was completed for the 
project area. The survey considered the area to be clear of sigiificant 
and/or National Register of Historic Places eligible cultural resources. If 
previously undetected cultural resources are discovered during construction, 
work on the affected portion of the project will cease and further cultural 
evaluation will be done to determine the importance of the finding. 

There is no displacement of people, businesses, of farm operations that 
will require relocation assistance as a result of the installation of the 
planned works of improvement. 

Floodwater Retarding Structure - SV-1 

This structure has approximately 2.8 acres located on Bureau of Land 
Management land and 19.8 acres located on private land. Approximately 0.6 
acres are on irrigated cropland and 22.0 acres are on rangeland. The dam 
covers approximately 6.2 acres, the reservoir at the emergency spillwsy 
crest elevation covers 15.0 acres, and the emergency spillway cavers 
^proximately 1 .4 acres. 

Foundation treatment will consist of ranoving and recompacting the 
foundation and cutoff core into the alluviun material beneath the 
enbankment. 

The principal spillway will consist of a standard covered two-stage 
inlet, a 30-indi diameter reinforced concrete conduit, and an impact basin 
that will outlet the flow into West Canal. The low stage crest will be at 
the 100-year sediment pool level. The high stage crest will be at the 50- 
year flo^ pool level. The emergency spillway crest will be at the 100- 
year flood pool level. 

The low stage spillway releases will be limited to no greater than 25 
cfs at the 50-year frequaicgr principal spillway routing. At least 85 
percent of the flood pool will evacuate in less than 10 days (100-year 
frequency principal spillw^ routing.) 
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The emergency spillway will be a shaped earthen spillway with a 
protective sand and gravel cover obtained frora existing materials on-site. 

It will be constructed around the north end of the dam. The spillway 
depth will be 7.1 feet, the bottom width will be IDO feet and the level 
section is about 200 feet. The frequency of anergency spillway operation 
is once in 100 years. Excavation will be in a ridge viiidi is mantled on 
the downstream side by a few feet of sandstone slabs and boulders tiiat are 
rennants of an older talus slope below former sandstone cliffs. Most of the 
excavation will be in claystone of the Morrison Formation, much of \diich can 
probably be used in the dam onbanknient. The spillway return is underlain 
mainly by large sandstone fragments which are expected to be resistant to 
erosion. 

Floodwater Retarding Structure - SV-2 

This structure has approximately 1.4 acres located on Bureau of Land 
Management land and 34.6 acres located on private land. Approximately 1.1 
acres are on cropland and 34.9 acres are on rangeland. The dam covers 
approximately 8.0 acres, the reservoir at the emergency spillw^ crest 
elevation covers approximately 22.4 acres, and the emergency spillway 
covers ^proximately 5.6 acres. 

Foundation treatment will consist of removing and recompacting the 
foundlation and cutoff core into the alluvium material beneath the 
embankment. 

The principal spillway will ccmsist of a standard covered two-stage 
inlet, a 30-inch diameter reinforced concrete conduit, and an impact basin 
that will outlet the flow into West Canal, The low stage crest will be at 
the 100-year sediment pool level. The hi^ stage crest will be at the 
50-year flood pool level. The emergency spillway crest will be at the 
100-year flcxxi pool level. 

The low stage spillway releases will be limited to no greater than 25 
c:fs at the 50- year frequency principal spillway routing. At least 85 
percent of the flood pool will evacuate in less than 10 days (100-year 
frequency principal spillway routing.) 

The ffloergency spillway will be a shaped earthen spillway with a 
protective sand and gravel cover obtained frcm existing materials on-site. 

It will be constructed around the south end of the dam. The spillway depth 
will be 5.9 feet, the bottom width will be 200 feet, and the length of level 
section is about 200 feet. The frequency of emergency spillway operation is 
once in 100 years. Excavation will be in a ridge underlain ly older 
alluvial materials and shales of the Dakota Formation. WUch of the 
excavation will be in shale, much of vhich can be used In the dam 
embankment. The spillway return is expected to be resistant to erosion, 

MITIGATION FEATURES 


No mitigation features are planned as part of this project. The 
right-of-w^ grant issued by the Department of Interior, Bureau of Land 
Management (BLM) will address any mitigation required by that agency. 
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PERMITS AND COMPLIANCE 


An agreement to relocate and modify the West Canal will be completed 
fy the sponsor and the U.S. Department of Interior, Bureau of Redaction 
before construction begins. 

A right-of-way grant will be obtained by the sponsors from the Bt>i. 
COSTS 


The estimated project installation cost for structural measure is 
$2,914,000 as shown in Tables 1 and 2. This cost includes construction, 
engineering, land rights, and project administration. A further breakdown 
is described as follows: 

Project construction costs are estimated to be $2,216,000. This 
consists of the engineer's estimate of the contract cost for construction 
of structural measures, plus 2 p>ercent for mobilization and 15 percent for 
contingencies. Constructicn costs include the two dams, emergency 
spillw^s, and borrow areas. Construction costs also Include relocation 
and the concrete lining of West Canal belcw the dams. The estimated cost 
is based on construction quantities from preliminary plans and current 
unit costs for similar work arid materials in the locality. 

Engineering costs are estimated to be about $310,000. They are to 
provide construction surveys, foundation studies, laboratory analysis of 
materials, structure design, and preparation of construction plans. 

Land ri^ts costs are estimated to be $1 1 ,000. This includes the 
cost of acquiring the land needed for structural measures. Sponsors may 
acquire land rights by title or easements in perpetuity. 

No relocation assistance is needed for this project. 

Project administration for installation is estimated at $377,000. 
Costs for administrative, supervisory, cartographic, construction layout, 
and inspection services provided by the SCS are estimated to be $366,000. 
Project costs for administrative and supervisory services by the sponsors 
are estimated to be $1 1 ,000. 

The entire project structural measures installation cost is allocated 
to flood prevention. There is no non-project cost associated with the 
project. 

Installation costs for the project will be shared by the local 
sponsoring organizations and the federal government under authority of the 
Watershed Protection and Flood Prevention Act (P.L. 566, 83rd Congress, 68 
Stat. 666) as amended, P.L. 566 funds will bear all construction and 
engineering service costs. Other funds will bear the cost of land rights. 
The SCS and the sponsors will each furnish their portion of the project 
administration costs. 

INSTAILATION AND FINANCING 


The estimated project costs for the installation of the structural 
measures are being assumed by the landowners, the sponsoring local 
organizations, and the SCS. A number of stafy and federal agencies along 
with local organizations are also participating by agreement with the 
sponsors. 
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In order to coordinate the installation of the structural measures in 
a two-year period as scheduled in the Fiscal Year obligations, close 
cooperation and assignment of specific responsibilities is required. 

The estimated schedule of expenditures over the two-year installation 
period is tabulated below by use and source (Table G). The proposed 
schedule of expenditures may be adjusted from year-to-year by mutual 
agreement between the SCS and the sponsors. Adjustments will be based on 
fund appropriations and installation progress of project measures shown on 
Table 1 . Table 2 shows the distribution of structural measures cost 
between PL 566 and other funds. 

TABLE G - SCHEDULE OF INSTALUTION AND OBLIGATIONS 


Fiscal 

Year 

Items 

PL 566 Funds 

Other Funds 

Total Funds 

1 St 

Financial Assistance 
Landrights 

Technical Assistance 
& Engineering Service 

$ - 

350,000 ! 

$ 11,000 
9,000 

$ 11,000 
359,000 

2nd 

Financial Assistance 
Structural 

Technical Assistance 
& Engineering Service 

2,216,000 

326,000 , 

2,000 

2,216,000 

328,000 


TOTALS 

$ 2,892,000 

$ 22,000 

$2,914,000 


Obtaining land rights, investigation, and design will occur in the 
first year \diile awarding the contract and construction will occur during 
the second year. 

Althou^ the project installation period is two years, the lands for 
structural measures should be acquired during the first year. 

In the event sponsors cannot obtain land rights by donations or land 
exchanges, the sponsoring local organizations must have the needed land 
interests ^praised by a qualified land appraiser before initiation of 
negotiations. The landowner or his representative must be given every 
reasonable opportunity to accompany the appraiser during his inspection of 
the property. The sponsors must then establish the amount they believe to 
be just compensation for the land rights, but in no case less than the 
^praised value. The sponsors will then make a prompt offer in writing to 
acquire the land rights and include a statement and summary of the basis for 
the amount established aa just compensation. In the event landowners desire 
more compensation and negotiations fail, sponsors may then instigate 
condennation procedures to acquire the needed land rights. 

The SSCD, UWUA, (X, and CSSCB collectively have the right of eminent 
domain needed to provide land rights for the structiaral works of 
Improvement, 
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The SSCD will be the local representative of the sponsoring local 
organizations responsible for dealing with the SCS in the administration, 
contracting, and c(^letion of construction contracts. 

Responsibilities of each organization in the installation of the 
project works of improvement are as follows: 

The Shavano Soil Conservation District will: 

1 . Provide leadership and guidance for the soil and water program for 
land and water conservation and pollution control, including 

the on-going programs for planning, application, and 
maintenance of land treatment measures in the watershed. 

2. Exercise the right of aninent domain if necessary to provide the 
needed land rights by the end of the first year. 

3. Provide funds for project administration. 

4. Sign project agreements for construction. 

The Soil Conservation Service will: 

1 . Provide the necessary engineering services needed to prepare final 
designs, cost estimates, and construction specifications. 
Engineering designs will meet current national and state 
construction criteria. 

2. Award the construction contracts needed to install all works of 
improvement. 

3. Provide the necessary project administration to carry out the 
project construction. This includes providing construction 
inspection, preparing monthly pay estimates, and certifying the 
completion of contracts. 

The SSCD will provide funds for their share of the cost from their 
general operating budget. 

Federal assistance for installing structural measures will be provided 
under the authorization of the Watershed Protection and Flood Prevention Act 
(Public Law 566, 83rd Congress, 68 Stat. 666) as amended. 

Federal assistance for the installaticn of structural measures will be 
made can the following basis: 

1 . Land rights will be obtained the local organizations before 
structtoral design and specifications are made for each contract. 
The SSCD, the UWUA, the CC, and the CSSCB will exercise the power 
of eminent domain, if necessary, to assure that these requirements 
are met. 

2. Project agreements will be entered into between the sponsors and 
the SCS cxitlining the responsibilities that each will assume in 
connection with and prior to the Installation of the works of 
improvement. 

3. Reasonable evidence of conformity to state and federal laws and 
regulations will be presented. 

4. An cjperation and maintenance agreement will be executed and 
signed fy the SSCD and the SCS to assure continuous functioning 
of the structural measures for the 100-year project period. 
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5. Sponsors will accept structures following completion of each 
contract. 

Structural measures will be constructed under a competitive 
construction contract. 

Construction will be carried out under guidelines of construction 
management and equipment control that will minimize erosion and pollution 
and maintain environmental quality during construction. These specific 
measures will be included in construction drawings and specifications. 
When special or unforeseen problems involving pollution or evidence of 
archeological sites arise durirg construction, ^propriate measures will 
be taken to control them by contract mcxlification. 

Structural measures will be constructed following safety and health 
standards set forth in Part 1926, "Construction Standards and 
Interpretation", published ty the Occupational Safety and Health 
Administration (OSHA) and to conform to all Colorado laws. 

All federal and state pollution requirements will be met during and 
after construction. 

If ary cultural resources are encountered during construction, SCS 
will give appropriate notice to the Secretary of the Interior in 
accordance with Section 3 of Public Law 93-291 . SCS will take action to 
protect or recover, or both, any significant cultural resources discovered 
during construction, 

OPERATION AND MAINTENANCE 


The project measures have been designed to operate effectively for 
100 years with proper maintenance. During this period, it is expected 
that some damage may occur to the structures from large storms. Repair of 
these damages and all maintenance of the structures are considered to be 
operation and maintenance cost. 

Copies of the Colorado Watershed and RCgD Operyion and Maintenance 
Handbook will be provI3S'"to~tEe‘“sponsor8^[ ^KeHandBoSTvniriicq^ 
sponsors with the essentials of operation and maintenance of their 
projects. The Information and su^estions will help each sponsor to 
understand and appreciate their job more fully so that it can be carried 
out in a timely and more efficient manner. 

The structural measures will be operated and maintained by the SSCD 
at an estimated annual cost of $18,100. This represents material, labor, 
and equipment as necessary to repair, maintain, and assure the continued 
operation of the structural measures as designed. Also, it includes the 
cost of dam liability insurance and lawyers' fees. This does not cover 
maintenance of existing Improvements, canals, and floodways in the 
watershed that are not project measures. However, it is recognized that 
the existing improvements on West Canal and the project features will be 
operated and maintained as part of an integrated system for flood control 
during the life of the project. 

An operation and raaintoiance agreement will be developed, including 
specific provisions for the retention and disposal of property acquired or 
Improved with P.L. 566 financial assistance, and will be signed by the 
SSCD and the SCS prior to signing of the project agreement for 
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installation of works of improvement and the bid advertisement for the 
construction contract. Each operation and maintenance agreement will 
enumerate the particular considerations needed to cover requirements of 
each group of structures to be contracted. The principal considerations 
and requirements are discussed as follows: 

1 . No operation of the floodwater retarding structures is required 
as they have ungated outlets, 

2. Operation of the project measures will require regulation of the 
canal flows vhen heavy rainstorms occur. UWUA diversion flows of 
irrigation water into the West Canal will be reduced to provide 
canal capacity for the floodwater retarding structure releases. 

3. Floodwater retarding structure releases greater than the 50 cfs 
capacity of West Canal will overtop a control weir section in the 
lower bank of West Canal to flow over cropland to Coal Creek. 

4. Maintenance will involve removing debris frcm the reservoirs, 
sediment from West Canal, maintaining protective vegetative cover 
where needed, spraying to control noxious weeds, and keeping all 
structures in serviceable condition and repair as needed during 
the lifetime of the structure. 

To further assure maintenance and improvement of the existing 
environment and to provide vector control, the following will be done as 
regular items of maintenance when need develops; however, first 
consideration will be given to wildlife food and cover: 

1 . Proper drainage behind the floodwater retarding structures to 
minimize the ponding of water. 

2. Periodic removal of vegetaion and floatage from shallow inundated 
areas of the reservoirs. 

3. Channeling (interceptor drains) in the event marshy or seepage 
areas develop below the dams. 

The structural works of improvement will be inspected annually before 
the flood season and after each large storm runoff. For three years after 
ccrapletion of construction, the inspection will be made by representatives 
of the sponsoring organizations and the SCS. After the third year, the 
sponsors will continue to make the inspections. 

Inspection reports will cover maintenance needed, outline \hat will 
be done, and establish a schedule for accotoplishing the work prcmptly. 

Each inspection report and a record of action will be kept on file by the 
sponsoring organization with copies provided to the SCS. No federal funds 
are provided for operation and maintenance of structural measures. 

TABLES 


The following prime-numbered Tables 1 , 2 , 3 , 3A, 4 , 5 , and 6 are 
presented on blue paper to facilitate their ready reference. They show 
the estimated costs and data of structural measures, their cost-sharing, 
their annualized values, the annualized benefits, flood damage reduction 
benefits, and the benefit to cost comparison. 
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TABLE 1 - ESTIMATED INSTALLATION GOST 
SHAVANO VALLEY WMERSHED 
MDMTRDSE OOUNIY. OOLORADO 
























TABLE 3 SMJGHJKAL UUA 
Shsjsno Vall^ VjateMkod 
btiiaxse Oaity, (bloralo 


Itan 

Unit 

-~IB5 

SV-1 

ESn 

S7-2 

TSn 

Tbtal 

dags Structure 


C 

C 

XXX 

Selmdc Zcne 

UYxxtsnoLlBd Itein^ Arm 

ObnccDlLsd LkainageAnea 

TbtaL Drainage Area 

Sq.Hi. 

Sq.Mi. 

^.Mi. 

I 

0 

2J6 

2.46 

I 

0 

3.29 

3.29 

XXX 

0 

5.75 

5.75 

Runoff Curve Nd. [1 -d^] [II] 

Time c£ Cbnoatxaticn 

Hcs. 

86 

1.0 

85 

1.0 

XXX 

XXX 

ElaationTbp of Dsm 

Ft. 

6078.8 

6085.8 

XXX 

E3guat±]ti Qmt Bneiggicy SpIlRgy 

Ft. 
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XXX 
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Bt. 

6070.7 

6079.1 

XXX 
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Ft. 
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XXX 

HnergEncy SpiUw^iype 
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Ft, 

% 
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10 

Earth 
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20 

XXX 

XXX 

XXX 
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Ft- 

40,8 

37.8 

XXX 

Volute of Fill 

CU.Yd. 
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554,000 
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SedinBit 

ELoociMBter Retarding 

BetHsenKi^ and lof Stags 

Ac.Ft. 

Ac.Ft. 

Ac.Ft. 

Ac.Ft. 

206.3 
96.0 

110.3 

93.6 

252.2 
143.0 

130.2 
121.8 

488.5 
239.0 

249.5 
215.4 

SuEfaneArea 

Sfldinent RxxL 

Hocritet^ RetarrflnB Ibol 

Acres 

Acres 

10.8 

15.1 

15.0 

224 

25-8 

37.5 

Principal Spillw^ Design 

Rairfall Volume (1-dajr) 

Balrffll Volune (iO^) 

Runff Voikne (10-day) 

Capacity cf low Stags Ciac*) 

Capacity cf Hi^ St% (Jfet.) 

Dinensions cf Oondilt 

Type of Ocrduit 

In. 

In. 

Di. 

C&3 

C& 

m. 

2.45 

3.20 

1.53 

25.9 

71.6 

30 

R.C.pdpe 

2.45 

3.20 

1.39 

24.5 

61.0 

30 

R.C.p£lpe 

XXX 

XXX 

XXX 

50.4 

132.6 

XXX 

XXX 

Rrequaxy Opaatia>Bifir& ^illw^ 

Ba^E^^SplllH^ H^xgc^n 

Ruicff Vdime 

Storm Duration 

Vdodty of Flow (Ve) 

B^ervoir Water Scrfaoe Elav. 

% CLanoe 

In. 

In. 

Hts. 

Ft.;Sec. 

Ft. 

1.0 

3.81 

2.37 

6 

6.33 

eo%.2 

1.0 

3.81 

2.29 

6 

5.7 

6082.1 

XXX 

XXX 

3CXX 

XXX 

XXX 

XXX 

FtedxHCd Hydccgrajln 

BaixfaU Voluie 

Ruxff VolutB 

Storm Duration 

Max. ReservoLr Water SucSaoe EIbv. 
DILadv>^^^ fixe of VHdth (Oe^) 

In. 

In. 

Hts. 

Ft. 

Ac.Ft, 

Ft. 

9.24 

7.54 

6 

6078.8 

8.3 

2D0^ 

9.24 

741 

6 

60B5.8 

5.5 

200t- 

XXX 

XXX 

XXX 

XXX 

XXX 

XXX 

Cffiacity Butvelerts 

Sedoent Volune 

ITandwater Betaaxiirg 

In. 

In. 

0.73 

0.84 

0.82 

0.79 

XXX 

XXX 

y Crest cf Bneigancy ^qDJm^ 

-36“ 



July 1986 






TABLE 3A STRUCTURE DATA. 
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TABLE 5 - ESTIMATED ANNUALIZED FLOOD lAMAGE REDUCTION BENEFITS 
SHAVA^KD VALLEV WATERSHED, COLORADO 

(Dollars) 1 / 


Item 

f Estimated AramaTized Damage 

Damage 

Reduction 

Benefit 

Without j 

Prefect 

■IHmJIIH 

Floodwater 




Crop and Pasture 


126,200 

305,700 

Sedimentation 


0 

6,600 

Other Agricultural 


2,600 

39,000 

N onagr icul tural 

HMIH 



Other 


8,400 

61,500 

GRAND TOTAL 

r 

550,000 

137.200 

412,800 


1 / Price Base December 1985 


July 1986 
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EFFECTS of RECOMMENDED PLAN 


GENERAL 

This section describes the economic, environmental, and social 
effects of the planned project. 

EFFECTS 


Table H displays the beneficial and adverse effects of the 
reccmraended plan by accounts: National Economic Development, 
Environmental Quality, and Other Social Effects. 

National Economic Development (NED) 

Average annual beneficial (NED) effects of $412,800 were derived 
from: preventing flood and sediment damages to irrigated cropland and 
farmstead property; reduced interruption of irrigation water; reduced 
salinity damages; preventing loss of income from time used to fi^t 
floodwaters clean up afterward; reduced damages to roads, bridges, and 
rural water systems; and from reducing losses incurred for emergency 
expense. 

Adverse NED effects are the costs of installing the project. Average 
annual costs are estimated at $269,500. 

Net annual beneficial effects are estimated at $143,300. 

Benefit cost ratio is 1.53:1.0 based on current conditions and 
prices. No changes in watershed conditions, cropping patterns, or 
increases in the damage base or costs were considered. 

Regional Economic Development benefits (RED) 

Regional Econcxnic Development benefits (RED) were considered the same 
as the (NED) effects since the county is not considered a low income or 
high unemplpyment area, 

EFFECTS ON PROBLEMS AND OPPORTUNITIES 

The PROBLEM AND (»»PORTUNlTY IDENTIFICATION section described flooding 
as the major problem in the watershed. Table H diapl^s the degree to 
which the identified problems or opportunities are satisfied, 

EFFECTS ON IDENTIFIED CONCERNS 


The recommended plan addresses all concerns with a "high" or "medium" 
rating shown in Table D of the INVENTORY AND FORECASTING section. Table H 
displays effects on these concerns, 

IRRETRIEVABLE RESOURCES 


Labor, capital resources, and the energy used to install this project 
will be irretrievably conmitted. 
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TABUE H - EFFECTS OF THE 
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2/ Amortized over 100 years @ 8-5/8 percent interest. 




PLAN (Continued - 3) 
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RELATIONSHIP TO LAND AND MATER PLANS, POLICIES. AND CONTROLS 


;^propriate clearinghouse procedures have been followed hy the sponsors 
in processing the application for assistance 

Ute District 10 Regional Planning Conniission reviewed and approved the 
application, August 24, 1983 under PL-566. The notification of application 
was issued August 29, 1983 by the state clearinghouse, Department of Local 
Affairs, Colorado Division of Planning. 

Gunnison River Basin Study (1962) listed the Shavano Valley as a 
potential project under the PL-566 program for flood control. 
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CONSULTATION ond PUBLIC 
PARTICIPATION 


Agency consultation and public participation were an integral part in 
all phases of planning and environmental evaluation conducted ^ the 
sponsors and SCS. All contacts were noted and the results reported and 
evalxoated in the documentation, 

AGENCY CONSULTATION 


By August, 1982, several agencies had already participated with the 
sponsors and SCS to identify water and related land resource problans and 
related environmental considerations of the planning area. Based on the 
results of these meetings and preauthorization studies, SCS requested 
planning authorization frcm the SCS Chief in Washington, D.C. This 
authorization was granted March 26, 1984, and agencies and the public were 
notified. Formal agency consultation began with the July 26, 1983, 
notification fy Shavano Soil Conservation District, Montrose Colorado Board 
of Ccmmiss loners, and Uncorn^ghre Valley Water Users Association to the 
Governor and the Colorado Division of Planning that thej? were applying for 
federal assistance under Public Law 83-566. This initiated the Project 
Notification and Review System required by the Office of Management and 
Budget. 

Intensive planning and environmental evalmtion began in September, 
1983, imder the direction of the SCS. An interdisciplinary team was formed 
to identify resource problems and related environmental considerations in 
the watershed. The team was comprised of federal, state, and local agency 
personnel, and private citizens representing local groups and organizations. 
A team meeting held on December 8, 1983, reaulted in the identification of 
concerns listed in Table D. 

Federal, state, and county agencies participated in the "scoping 
process" are described in the section, Inventory and Forec^ting , The 
multidisciplinary planning staff and associated SCS specialists consulted 
with these agencies and group representatives on specific Itons as 
necessary, and periodically c«i an informational basis. The environmental 
evaluation required by the National Environmental Policy Act (NEPA) was 
conducted in cxmjunction with planning. A Finding of No Significant Impact 
will be issued to meet both federal NEPA and state requiranents. Similar 
consultation continued throughout the environmental evaluation. Often one 
workshop, meeting, ct contact served both planning and evaluation purposes. 

The U.S. Fish and Wildlife Service (USIWS) was consulted June 6, 

1985, in accordance with Section 7 of the Endangered Species Act, as 
amended, concerning threatened and endangered species that may be present 
In the Shavano Watershed. On August 5, 1985, the USFWS concurred with the 
SCS biological assessment that there would be "no ^fect" for the listed 
and candidate sp)ecies and there would be no depletion of downstream water 
supplies attributable to the project. USFWS also p)artlcip>ated, together 
with Colorado Division of Wildlife (CDOW), in the environmental 
evaluation. 
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In October, 1983, the State Historic Preservation Officer (SHPO) waa 
consulted concerning historical and archeological sites within the Shavano 
Watershed, The SHPO indicated that there were no cultural properties 
registered on the National Register of Historic Places (NRHP) ; however, 
there were potential sites within the area ai which eligibility for 
registration had not been established. 

The Shavano Soil Conservation District contracted with a consultant 
to perform a cultural resource survey covering the project impact area. 
This survey indicated that there were five potential sites which should be 
investigated further to determine eligibility for registration. 

These findings were reviewed with Bureau of Land Management p>er8cainel 
and it was determined that further investigation of these sites was 
necessary to determine their eligibility for inclusion in the NRHP. The 
detailed surv^ indicated that none of the five potential sites contained 
subsurface archeological features, stratigraphy, or other subsurface 
archeological remains. It was recommended that the project area be 
considered clear of significant and/or NRHP eligible cultural resources. 

As per existing SCS policy, if previously undetected cultural 
resources are discovered during construction, work on the affected portion 
of the project will cease and further archeological evaluation will be 
done to detemine the importance of the finding. 

A Technical Review Plan-EA was distributed for an Informal review to 
local agencies anJ to local offices of state and federal agencies and 
others who had participated. Discussions and informal comments on the 
technical review were incorporated into the Draft Plan-EA. 

The Plan-EA is distributed for review and ccnment to individuals who 
had expressed interest in receiving a copy and to the agencies and groups 
shown on the following list: 

U.S. GOVERNMENT 

Department of Agriculture: 

Agricultural Stabilization and Conservation Service 
Extension Service 
Farmers Home Administration 
Forest Service 
Department of Defaise: 

Corps of .Engineers 
Department of the Interior; 

Bureau of Land Management 
Bureau of Reclamation 
Fish and Wildlife Service 
Environmental Protection Agency 
Advisory Council on Historic Preservation 
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STATE OF OOLORADO 


Office of the Governor 

Department of Local Affairs, Colorado Division of Planning 

Department of Agriculture 

Department of Natural Resources 

Water Conservation Board 

Soil Conservation Board 

Division of Water Resources 

Colorado Heritage Center 

State Forester 

State Geologist 

Division of Wildlife 

Department of Highways 

MONTROSE OOUNIY 

County Commissioners 
County Planning Department 
County Extension Service 

County Committee, Agricultural Stabilization and Conservation Service 
PUBLIC PARTICIPATION 


A major consideration in the development of the Plan-EA was to provide 
interested and affected groups and individuals opportunity to participate. 
The sponsors and SCS developed a public participation program to achieve a 
hi^ level of participation. Many individual contacts were made with 
residents in the project area and other interested persons to gather data 
and, most Importantly, to solicit participation in planning and 
environmental evaluation. 

A mailing list was prepared and maintained to ensure timely 
notification of meetings and distribution of materials. 

Upcoming meetings and the availability of information were announced 
in newspaper notices and articles, media spots, posters, and at meetings 
of interested groups. Newspaper articles and media coverage also informed 
people of general progress during planning. 

Public meetings were held beginning early in the preauthorization 
phase of planning with the public and interagency meeting held December 7, 
1983. Participation was oithuslaatlc and opinions were expressed on 
various charts listing problems, opportunities, possible measures for 
alleviating problems or realizing opportunities, and the effects of those 
measures. Additional public meetings held on February 20, 1985, and April 
24, 1985, presented the identified problems and opportunities and the 
alternative plans that were under consideration, NED, and Without Project 
plans were included in the plan proposals. A public meeting on July 30, 
1985, reviewed the various alternatives and proposed alternatives. 

Next, a Technical Review Copy of the Plan-EA was given informal local 
distribution. This preliminary version was circulated within SCS for 
technical review and, at the same time, copies were made available for 
interested groups, individuals, and local agencies (including local offices 
of federal agencies) for an informal review. 
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After revision, the Plan-EA was published as a Draft and officlallv 
distributed for formal interagency review. Public participation in this 
review was encouraged. 

SIM^Y OF OCMffiNTS AND RESPONSES 


Comments from the Draft review and editorial corrections were 
considered in preparing the Final Plan-EA. Coniments received on the draft 
and the responses to those comments will be included in Appendix A. 
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Hany Snith Plamiig Bigirppr, B.S. , Engineer, 9 ys. P£. ISacas 
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APPENDIX A ■“ Letters and Oral Coninents on Draft Plan-EA 


APPENDIX B - Support maps and figures 


APPENDIX C - Project Map 





APPENDIX A 


LIST OF co^ms 

Conment Received page 

U.S. GOVERNMENT 

Department of Agriculture - Forest Service A - 7 

Department of the Army - Corps of Engineers A - 7 

Department of Interior - Bureau of Land Management A - 2 

Department of Interior - Bureau of Reclamation A - 5 

Department of Interior - Fish and Wildlife Service A - 8 

STATE OF COLORADO 

Department of Highways A - 8 

Department of Natural Resources - State Soil Conservation Board A - 6 
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